Correlation of in vitro and in vivo biological activities during the partial purification of thrombopoietin.
We have evaluated three in vitro assays for megakaryocyte maturation as monitors of biological activities of thrombopoietin (TPO). The in vitro measurements, that is, potentiation of murine megakaryocyte colonies in soft agar cultures, growth of single murine megakaryocytes in soft agar, and acetylcholinesterase production in liquid cultures of murine bone marrow cells, were correlated with measurements of thrombopoiesis stimulatory activity in vivo, based on labeling of newly formed platelets with [75Se]selenomethionine. Protein fractions produced during the purification of TPO from the plasma of thrombocytopenic rabbits were used to evaluate the in vitro assays. Potentiation of murine megakaryocyte colony growth in soft agar was least valuable as a TPO assay, due to variability. Growth of single megakaryocytes in vitro, in a serum-free, agar culture system, correlated well with measurement of thrombopoiesis-stimulating activity in vivo, in regard to increases in specific activity during the purification, and was the most sensitive of the three assays. The serum-free, liquid culture assay also correlated well with the in vivo assay, and it had the additional advantage of being feasible for evaluation of the large numbers of protein fractions produced by high-resolution chromatographic procedures. Using the liquid culture system to assay fractions from gel permeation high performance liquid chromatography, a biologically active fraction with a molecular weight range of 40-47 kd was identified.